dividing cells appearing in lymph nodes shortly after immlmlzation, we made observations relevant to this problem. Suspensions of rat lymph node cells obtained from various sites were incubated in vitro with 8H-thymidine to label the dividing cells, injected intravenously into syngeneic recipients, and their fate and distribution followed by radioantography or counts of radioactivity. It was found that these large dividing cells "homed" to lymphoid tissue in all locations, in a fashion similar to small lymphocytes. Further, it was confirmed that rapidly dividing cells obtained from the thoracic duct localize preferentially in the gut mucosa and gut lymphoid tissue (Peyer's patches and mesenteric lymph nodes), and in addition, it was found that cells obtained from mesenteric lymph nodes also localize preferentially in gut-associated lymphoid tissue. In striking contrast, cells obtained from peripheral nodes were found to localize preferentially in peripheral nodes. It was further shown that cells from donors immunized with a particular antigen showed some selective localization in lymph nodes containing that antigen, which may provide the explanation for the different migration pattern of lymphocytes obtained from various regions.
Materials and Methods
Inbred rats of Lewis or W-F strains were obtained from Microbiological Associates, Inc., Bethesda, Md. Noninbred, germfree rats were obtained from Chsrles River Breeding Labemtories, North Wilmington, Mass.
Donor Rats.--Most donor animals weighed between 150 and 200 g. Both immuui~d and nonlmmunized donors were used. Immunization was carded out by injecting 2 X 1~ killed Bacillus pertussls (Eli Lilly and Co., Indianapolis, Ind.) in 0.1 ml of saline in each footpad, either alone or mixed with 50 #g of 2,4-dinitrophenyl (DNP)-bovine gamma globulin (DNP-BGG), 50 groups/mole, prepared according to Benacermf and Levine (4) . Immunized rats were killed 4 days after injection.
Cell Transfers.--Donor rats were killed with ether and their lymph nodes quickly excised.
The lymph nodes were separated into groups according to the following definitions.
"Peripheral" lymph nodes: poplitcal, superficial and deep axillary, inmbo-aortic nodes, and superficial and deep cervical nodes.
Mesentefic lymph nodes: the lymph nodes present in the mesentery (or against the caecal wall) at the ileocaecal junction, including a thin, elongated, soft lymph node, present in the mesentery along the last 3 cm of the ileum. These nodes were fairly constant in size and location; usually four nodes were found.
In experiments involving transfers between an immunized donor and a recipient injected with the same antigen, only the lymph nodes directly draining the site of antigen injection, i.e., the popliteal and axiflary nodes, were used as donor ceils.
Excised lymph nodes were freed of fat, then minced in medium 199 (Grand Island Biological Co., Grand Island, N. Y.) at room temperature into very small fragments with fine scissors. Node fragments were pressed through wire mesh No. 100 with the plunger of a syringe, with frequent washings with medium 199. The cells were centrifuged at 700 g for 10 rain at 25°C, and washed twice in 199. The cells were then resuspended in a siliconized Erlenmeyer flask in 10-50 ml of medium 199 containing 15% rat serum and 2 #c/ml of H3-thymidine (5 c/mu, New England Nuclear Corp., Boston, Mass.) or 10 ge/ml of rfl-uridine (8 c/raM Schwarz Bio Research Inc., Omngeburg, N. Y.). After incubation for 60-120 mln at 37 ° in a shaking water bath, the cells were centrifuged and washed twice with medium 199; when dumps were present at the end of the incubation, they were removed by filtration through wire mesh. A small portion of the cell pellet obtained after the last centrifugation was resuspended in one or two drops of rabbit serum to prepare cell smears, and the bulk of the pellet was resuspended in an amount of medium 199 calculated to give a cell concentration between 200 and 500 million cells/nil. Cell viability of this suspension, as judged by the trypan blue exclusion method, was usually higher than 90o/o.
When thoracic duct cells were used for transfer, lymph of the first or second day after cannulation was collected in an Erlenmeyer flask containing a small amount of heparin and streptomycin. The cells in a 24 hr collection were separated, washed, and incubated in the manner described for lymph node cells. All injections of cells were given intravenously.
In most experiments, 200-400 million cells were injected into a recipient rat weighing 60--100 g. Recipient rats were always of the same strain as the donor, except in experiments involviug germfree rats as recipients. In some experiments, the recipients were splenectomized, usually a few hours before transfer.
Study of Re~il~ie~ -P~ga.mRats were killed with ether at various times after transfer (generally 18--24 hr). For histologic sections and radioautographs, blocks of tissue were fixed in 10°7o buffered formalin; smears for radioautographs were prepared from suspensions of the tissue which were teased in rabbit serum. In experiments in which counts of radioactivity were performed, lymph nodes were separated into peripheral and mesenteric groups according to the definitions outlined above, and stored until used at --20°(2. In these experiments, Peyer's patches were also removed and pooled. All the Peyer's patches grossly visible from the ileocaeca] junction and up were taken; their number varied between 16 and 21. In all instances, the lymph nodes as well as the Peyer's patches were removed by the same person, so that the identification of these groups of lymphoid structures were made on the basis of fairly constant criteria.
Radioautographs were prepared from tissue sections or methanol-fixed smears with Kodak NTB 3 liquid emulsion, and were developed in Kodak 19B developer after a period of exposure at 4°C, varying between 3 to 7 days for smears and 1 to 10 wk for sections. Smears were stained with methyl green-pyronin, Wright or Giemsa stains, sections with hematoxylin-eosin or methyl green-pyronin.
For electronmicroscopic studies, cell pellets were fixed in 3% glntaraldehyde in' phosphate buffer 0.1 ,~ pH 7.4, followed by 2% osmic acid (in Mlllonig's phosphate buffer). The pellets were embedded in Epon and processed for electrouradioantography (5) .
For counts of radioactivity, pooled groups of nodes or fragments of tissues were processed, usually after a period of storage at --20°C overnight or for 2 days. Tissues were weighed, then homogenized in 0.5 x¢ perchloric acid with the help of a motor-driven Potter type homogenizer. When radioactivity was to be counted in a single, very small lymph node (popliteal, for instance), "carrier" lymph nodes of a normal animal were added in order to insure that the amount of acid insoluble material was roughly equivalent in all specimens. The homogenized tissues were kept in ice for 10 rain, then the add insoluble precipitates were washed three times in 0.25 x¢ perchloric acid, twice in ethanol-ether 3:1, and once in ether. The final pellets were dissolved either in 0.5 ml formic acid and subsequently mixed in 4 ml ethanol and 15 ml scintillation medium (Omnifluor, New England Nuclear Corp., Boston, Mass.), or in 0.7 ml of NCS (Nuclear-Chicago Corp., Des Plaines, Ill.) mixed with 15 ml of scintillation medium. Radioactivity was counted in a Packard Tri-Carb scintillation counter. The degree of quenching was determined by an external standard, and correction for uneven quenching among the various samples coming from the same animal was made, when necessary, by using an internal standard. The extent and nature of the in vitro labeling of the cell suspensions used for transfer are shown in Table I . About 3-3.5 % of the cells were labeled. The labeled cells were almost equally divided between large lymphocytes and large pyroninophilic cells (Fig. 3) . In many instances the distinction between large lymphocytes and large pyroninophilic cells was arbitrary, as intermediate forms were frequently seen. Labeled small lymphocytes were not found. It is apparent that some of the labeled cells must be germinal center ceils, unless they are unusually fragile cells which are destroyed in the preparation of the cell suspensions. However, it was estimated from the historadioantographs that fewer than 25 % of the labeled cells in the suspensions could have represented germinal center cells.
RESULTS

Distribution in Radioautographs of
In order to determine more precisely the nature of the labeled cells used for injection, radioautographs of ultrathin sections of cell pellets were studied by electron microscopy. Of 60 labeled cells observed, 2/3 were large cells containing large amounts of ribosomes, either isolated or arranged in polysomes, and a few short fragments of endoplasmic reticulum, without any regular arrangement or concentric organization around the nuclei (Figs. 4 and 5) ; most of these correspond to cells classified as large pyroninophilic cells in smears. The other 1/3 was about equally divided between large ceils without endoplasmic reticulum membranes (Fig. 6 ), classified as large lymphocytes, or cells with rather well developed endoplasmic reticulum structures showing concentric organization around the nucleus, classified as plasmoblasts (Fig. 7) , which in 
Fate of the Labeled Cells Injected into the Recipient.--At least two recipients
were killed at 30 min, 2, 4, 24, and 36 hr after injection, and the distribution of labeled cells in various tissues was studied in radioautographs. At 30 min, a few labeled cells were found in peripheral lymph nodes, in the spleen (both white and red pulp), and occasionally in the lung or liver. Within lymph nodes, labeled cells were occasionally encountered traversing postcapillary venules. At all later intervals, large numbers of labeled cells were found in the white pulp of the spleen and in peripheral lymph nodes, where they were scattered throughout the cortex and in the paracortical areas (Fig. 8) ; they were virtually never present in follicles or germinal centers. The labeled cells in lymphoid tissue included both large lymphocytes and large pyroninophilic cells, as identified in smears of recipient nodes at 4 and 20 hr; it was estimated that anywhere from 20 to 50% were large pyroninophilic cells, and the rest large lymphocytes. In order to determine if the labeled cells recirculate, as small lymphocytes are known to do, thoracic duct cannulation was performed in two recipient rats. A few labeled large lymphocytes and large pyroninophllic cells were found in lymph collected during the first 24 hr, indicating recirculation. Although not relevent to this report, it is of interest to note that at later intervals (48-96 hr) most of the labeled cells in the tissues of the recipients had the typical appearance of small lymphocytes, although some in the spleen had the appearance of plasma cells. Virtually no labeled ceils were found in the thymus. In some animals moderate numbers were found in hepatic sinusoids; only rare ceils were found in other organs. A striking observation was that although labeled cells were numerous in peripheral nodes (Fig. 8) , only a few cells were found in the lymphoid tissues associated with the gut, i.e., mesenteric lymph nodes, Peyer's patches, or intestinal mucosa (Figs. 9 and 10; see cell distribution at 20 hr, Table II) .
In order to see if the difference in behavior of ceils from peripheral nodes was in some way peculiar to B. pertussis immunized donors, the distribution of cells from peripheral lymph nodes of nonimmunized animals was studied. It was found that these cells, like the ceils from B. pertussis donors, accumulated predominantly in peripheral nodes.
Distribution in Radioautograpks of Intravenously Injected CeUs from M esenteric Nodes or thoracic Duct Lymph Labeled In Vitro with 81t
Tkymidine.--As noted above, the finding of relatively few labeled cells in the mesenteric lymph nodes and intestine contrasted strikingly with the observations of Gowans and Knight (1), concerning the distribution of labeled ceils after injection of thoracic duct lymphoeytes which had been incubated in vitro with ~H-thymidine. Accordingly, it was decided to study the fate of cells derived from mesenteric nodes or from the thoracic duct. Nonimmunized donors were used. The percentage of labeled cells (Table I ) was found to be smaller with mesenteric node cell suspensions than with suspensions of peripheral nodes from B. pertussis stimulated animals (1-1.5 % vs. 3-3.5 %), probably reflecting the less intense antigenic stimulation of the mesenteric nodes. Electron microscopic radioantographs of labeled cells of mesenteric nodes showed results comparable to those obtained with cells from peripheral nodes.
Thoracic duct lymphocytes from nonimmunized donors obtained within 24 hr of cannulation were also labeled in vitro with ~ thymidine under the same conditions (Table I ). These cells were not studied by electron microscopy. The distribution of labeled cells, as observed in radioautographs in recipients killed at 20 hr after injection, is shown in Table II . Cells from mesenteric nodes showed a striking tendency to accumulate to a greater extent in mesenteric Distribution of labeled cells was studied in 3 other recipients of either peripheral or mesenteric node cells, and in one other recipient of thoracic duct cells and the results were essentially the same.
nodes, Peyer's patches, and in the intestinal mucosa than in peripheral nodes (Table H and Fig. 11) . A s~milar pattern was observed with labeled thoracic duct cells; however, these cells accumulated in the highest concentration in the gut mucosa, rather than in Peyer's patches or mesenteric nodes, in confirmation of the finding of Gowans and Knight (1). It should be noted that cells from peripheral nodes, mesenteric nodes, or thoracic duct lymph displayed an approximately equal tendency to accumulate in the white pulp of the spleen.
Studies of Distribution of 31t Thymidine Labeled Cells Based on Counts of
Radioactivity.--In order to obtain more quantitative data concerning the distri-bution of labeled cells, experiments were carried out in which total radioactivity in various groups of nodes was determined. For this purpose, all of the peripheral nodes in a recipient were pooled, as were all of the mesenteric nodes or Peyer's patches (see Materials and Methods). The results are shown in Table  III . It is clear that the distribution of radioactivity exhibits the same pattern as the labeled cells seen in radioautographs, although the differences are less marked.
In order to see if the spleen played any role in the differences in distribution, six recipients were splenectomized several hours prior to transfer (four injected with peripheral node cells and two with mesenteric node cells); the relative amounts of radioactivity in the groups of nodes in these animals did not differ from that found in normal recipients.
To explore the possibility of preferential territorial migration within the group of peripheral nodes, three recipients were injected with cervical node cells from nonimmunized animals. Cervical nodes were used because they are hyperplastic in normal animals. The distribution of radioactivity did not differ from that in recipients of pooled peripheral node cells from B. pertussis immunized donors, and no preferential accumulation was found in cervical nodes.
Distribution of Lymphoid Cells Labeled In Vitro with ~H-Uridine after Intravenous
Injection.--The results given so far were obtained with cells which incorporate V-H-thymidine in vitro, i.e., dividing cells. In order to see if similar migration patterns would be observed when the entire population of cells from a given region is labeled, experiments were performed in which the cells were incubated in vitro with 8H-uridine. Radioautographs of donor smears showed that over 90 % of the cells were labeled. The distribution of radioactivity in peripheral nodes, mesenteric nodes, and Peyer's patches in recipients killed at 20 hr is shown in Table IV . It can be seen that there was little, if any, difference in the migration patterns of cells from peripheral nodes, mesenteric nodes, or thoracic duct lymph. Since in these experiments the bulk of the radioactivity was present in small lymphocytes, these results provide no evidence that selective territorial migration is a property of small lymphocytes. However, the possibility that a small percentage of these cells exhibit such behavior cannot, of course, be excluded by the present observations.
Preferential Migration of Lymph Node Cells to Antigen.--As noted above, one explanation for the selective migration of cells from mesenteric nodes or thoracic duct lymph towards gut-associated lymphoid tissue or gut mucosa is that these sites contain the antigens which stimulated the proliferation of large lymphocytes and large pyroninophilic cells, and that these cells can "recognize" antigen and be either attracted to or arrested by it. In one attempt to test this possibility, germfree rats were used as recipients of peripheral node cells (two recipients), mesenteric node cells (two recipients), or thoracic duct cells (one recipient) labeled with aH-thymidine. Radioactivity counts in different lymphoid structures showed results essentialy similar to those observed with normal recipients. However, as discussed below, these results do not rule out attraction or arrest by antigen as the explanation for preferential migration. Therefore, in order to explore the possibility of preferential migration towards antigen in a more controlled fashion, experiments were performed in which the recipients of intravenously injected labeled cells had been injected in the foot pads on one side with an antigen against which the donor animal had been im-munized. The number of labeled cells or radioactivity in the draining nodes was compared with that found in the contralateral nodes. As a control, other recipient rats received the same unilateral antigen injection, but were injected with the cells of nonimmunized donors or of donors immunized with an unrelated antigen.
The donors were animals which had been immunized with either B. pertussis or DNP-BGG plus B. pertuss/s 1, or were nonimmunized. In the case of the immlmized donors, only the draining nodes (popliteal and axillary) were used. * Recipients injected in left front and rear footpads 1 hr before transfer with 2 X 10 D B. pert~s/s in 0.1 ml. Recipients killed 20 hr after transfer.
Cell suspension labeled in vitro with 8H-thymidine. § Counts on uninjected side ranged from 200 to 800 epm.
With nonimmunized donors, cervical nodes were also included. The recipients of cells from B. pertussis were injected in front and hind footpads on one side with B. pe~ussis 1 hr before transfer. The recipients of cells from DNP-BGG donors were similarly injected with DNP-BGG. As controls, recipients of nonimmunized donors were injected on one side with B. pertussis, and recipients of cells from B. p~rt~ss/s-lmmunized donors were injected on one side with DNP-BGG.
The results are illustrated in Figs. 12 and 13 and in Tables V and VI, where they are expressed as the ratio of counts in the lymph node containing the antigen and the contralateral node. It was found that lymph nodes containing B.
pertussis showed an increased accumulation of labeled cells, even when nonimmunized donors were used (Table V) . This nouspecific effect was much weaker or absent with DNP-BGG containing nodes (Table VI) . The effect correlated fairly well with increase in size of the node (which averaged about double the normal size in the nodes draining B. pertussis). Therefore, the results are also expressed as the ratio of counts per minute/per milligram, of lymph node * Donors immunized in 4 footpads with 50/~g DNP-BGG plus B, per~uss~s 2 X 109. Recipients injected in left front and rear footpads with DNP-BGG I hr before transfer.
Counts on uninjected side ranged from 200 to 1000 cpm. Only popliteal nodes were used.
tissue, and it can be seen that in these terms, the nonspecific effect is only moderate with B. pert~sis and absent with DNP-BGG.
More significantly, as can be seen in Tables V and VI , there is also a definite migration of cells toward specific antigen, i.e., the increase in radioactivity in the antigen injected side is about three times higher when donor cells of the same specificity were used than when nonspecific donor cells were used.
The preferential accumulation of cells in nodes containing specific antigen was confirmed using radioautographs, with similar experimental design, using three recipients in each group. When B. perlussis immunized donors were used and the recipients injected with DNP-BGG on one side, the number of labeled cells appeared equal on each side. When donors immunized with DNP-BGG plus B. pertussis were used, the DNP-BGG-containing nodes had 2.24.6 more labeled cells per field (average of 20 comparable fields in each recipient) than the contralateral nodes.
DISCUSSION
In the present study it was found that large dividing cells obtained from lymph nodes of rats exhibited the property of "homing" to lymphoid tissue after intravenous injection in syngeneic recipients. The cells, which were labeled in vitro with 3H-thymidine, consisted prinicipaUy of large lymphocytes and large pyroninophilic cells3 By electronmicroscopy the majority of labeled cells showed only scanty endoplasmic reticulum. Within a few hours after injection, numerous labeled cells were found in lymph nodes, where they were sometimes seen crossing postcapiUary venules, and in the white pulp of the spleen; only a few cells were found in other organs except for the liver, where a moderate num~ bet of cells were often found. It was also shown that at least some labeled cells recirculated in the recipient, since a few were found in the thoracic duct lymph in the first 24 hr.
These findings show that large dividing ceils appearing in lymph nodes during the immune response possess the capability of "homing"to lymphoid tissue and recirculating, similar to the fashion of small lymphocytes. It seems very likely that this behavior occurs not only under the artificial conditions of the present experiment, but also under physiological conditions. Thus, Hall et al. (7) have shown that similar types of cells were found in the efferent lymph coming from antigenically stimulated lymph nodes. Evidence has also been obtained (8, 9) that similar cells may enter the blood from the spleen shortly after intravenous immunization.
In addition to finding that large dividing lymph node cells "homed" to lymphoid tissue in all locations to some extent, it was discovered that they showed different patterns of distribution, depending upon the source of the donor cells; mesenteric lymph node cells or thoracic duct cells were found to accumulate preferentially in lymphoid tissue within or adjacent to the gut, whereas cells from peripheral nodes localized preferentially in peripheral lymph nodes. Cells from any of these sources accumulated to an equal extent in the white pulp of the spleen.
It was found that small lymphocytes did not exhibit a similar tendency to accumulate selectively in lymphoid tissue in certain regions; thus, lymph node cells or thoracic duct cells which had been labeled in vitro with ~H-uridine distributed themselves fairly randomly among lymphoid tissue, regardless of their The possibility that some of the labeled large pyroninophillc cells traced in the present experiments were germinal center cells warrants consideration, especially in view of the findings of Wakefield and Thorbecke, (6) who showed that cell suspensions from splenic white pulp containing large germinal centers home to lymphoid tissues of the spleen, lymph nodes, and Peyer's patches, where many of them appeared to turn into small lymphocytes. However, it is clear that most of the cells employed for transfer in the present studies were not of germinal center origin.
source. However, the possibility that a few of the small lymphocytes among those injected did show selective localization cannot be excluded.
Another salient finding in the present study was that large dividing lymph node cells from donors immunized with an antigen (DNP-BGG or B. pertussis)
showed a greater tendency to accumulate in a recipient lymph node containing that antigen than in the contralateral node. Two general explanations can be proposed for the preferential localization of cells from different groups of nodes in various regions in the recipient; one, that the lymph nodes in which preferential localization occurs contain antigens which were responsible for the proliferation of donor cells and that circulating large lymphoid cells are capable of "recognizing" the antigen, and two, that there are two populations of cells with different homing mechanisms. On the basis of the findings in the present study, it cannot be decided which (if either) of these interpretations is correct. If the first explanation is valid, it is necessary to postulate further that different naturally occurring antigens are usually present in the different groups of nodes studied. In support of this interpretation is the finding that preferential accumulation of large dividing lymph node cells from immunized donors does in fact occur in recipient nodes containing the specific antigen. However, certain observations are difficult to reconcile with this explanation. The finding that mesenteric lymph node cells accumulate preferentially in the gut-associated lymphoid tissue in germfree animals indicates that at least bacterial antigens are not responsible; however, it is clear that nonbacterial antigens also normally provide a stimulus for gut-associated lymphoid tissue, since mesenteric nodes are often hyperplastic in germfree animals. More difficult to explain is the finding that when peripheral nodes from B. pertussis-immunized rats are used as the source of donor cells, relatively few cells localize in mesenteric nodes, even in nonimmunized recipients. Since many of the donor cells were stimulated by B. perlussis antigens which are presumably not present in the recipients, one would expect a random homing pattern. However, it is conceivable that the peripheral nodes of donors and recipients contain in common certain naturally occurring antigens which provide a stimulus for proliferation in the donor nodes when the adjuvant action of B. pertussis is added.
Against this explanation is the observation that cells from cervical lymph nodes, which like mesenteric nodes are hyperplastic in nonimmunized animals, failed to accumulate preferentially in cervical nodes, as compared with other peripheral nodes.
Although there is no direct evidence for the second hypothesis, namely that there are two populations of cells with different homing patterns, this possibility cannot be excluded. In this connection it is known that the factors affecting the homing of small lymphocytes to the white pulp of the spleen are different from those affecting homing to lymph nodes, (2, 3, I0, 11), presumably because different receptor mechanisms are involved. If the second hypothesis is correct, it might provide an explanation for the marked preponderance of IgA-producing cells in gut-associated lymphoid tissue, i.e., it might be that cells with the potentiai to produce IgA contain receptors which cause them to home preferentially to the gut.
Aside from the question of the factors causing selective localization in certain territories, what can be said concerning the mechanisms accounting for the preferential accumulation of large dividing cells in lymph nodes containing specific antigens? In a general way this must depend upon an antigen recognition mechanism, which either causes the cells to be attracted to, or, as seems more likely, arrested by antigen. The antigen recognition mechansim could depend upon the presence of antibody on the cells, which could either be produced by the cells or passively coat the cells. Support for the interpretation that active antibody production is involved is provided by the fact that lymphoid cells with ultrastructuraI features similar to those of the ceils used in the present experiments have been shown to be capable of producing antibody and of fixing specific antigen in vitro (12) (13) (14) (15) . The possibility that the results could be attributed to cytophilic antibody coating the cells would appear to be excluded, since the donor cells were taken so early after immunization and since the types of donor cells used are not known to bind cytophilic antibody. Another possibility is that the cells which accumulate preferentially at the site of antigen injection are cells responsible for the mediation of delayed sensitivity reactions. Since the nature of the interaction between such cells and antigen is unknown, nothing further can be said about this mechanism.
Whatever the mechanisms involved in the localization of the large dividing cells in lymphoid tissue, it seems likely that their homing and recirculation could be of the significance in the chain of events occurring in the immune response. The localization of large dividing ceils in other lymph nodes could lead to the propagation of the immune response, as postulated by Hail et al. (7) . Furthermore, preferential localization in lymphoid tissue containing antigen would be expected to occur. This in turn might lead to further proliferation and differentiation of antibody-producing cells into plasma cells. The finding (alluded to in the results) that after a few days most of the labeled cells in lymph nodes were small lymphocytes, suggests that in the absence of antigen most of the large dividing cells turn into small lymphocytes. However, in lymph nodes conraining antigen many of the labeled cells seen after 4 days are plasma cells? Similarly, the finding of Gowans and Knight (1), that large lymphocytes which migrate to the gut are transformed into plasma cells, might be explained by the presence of antigen.
In the present study, it was shown only that the type of preferential localization of large dividing lymph node cells which is dependent upon antigen can oc-8 Griscelli, C., D. Guy-Grand, P. Vassalli, and R. T. McCluskey. Unpublished observations. cur in lymph nodes; whether similar results would be obtained in other tissues is not known, but it seems reasonable to assume that this would occur.
SD'r~ARY
The distribution of large dividing lymph node or thoracic duct lymph cells, labeled in vitro with ~H-thymidine, was studied in syngeneic recipient rats after intravenous injection. In most experiments the donor rats had been immunized with Bacillus pertussis 4 days earlier, but in some instances cells from nonlmmunized donors were used. In smears, the labeled donor cells had the appearance of large lymphocytes or large pyroninophilic cells. By electronmicroscopy, the majority of labeled donor cells were seen to have only scanty endoplasmic reticulum.
It was found that the labeled cells rapidly "homed" to lymphoid tissue and recirculated in the recipient, in a fashion resembling that of small lymphocytes. However, the distribution of labeled cells was found to depend upon the source of the donor cells. Cells from mesenteric lymph nodes or thoracic duct lymph showed a marked preferential accumulation in lymphoid tissue within or adjacent to the intestine, whereas cells from peripheral nodes accumulated preferentially in peripheral lymph nodes. Cells from any of these sources showed an equal tendancy to accumlate in the white pulp of the spleen.
Suspensions of small lymphocytes, labeled in vitro with ~H-uridine, did not display a similar tendency to localize preferentially in lymphoid tissue in certain regions.
It was also found that large dividing lymph node cells from donors immunized with an antigen (2,4-dinitrophenyl-bovine gamma globulin (DNP-BGG) or B. pertuss~) showed a greater tendency to accumulate in a recipient lymph node containing that antigen than in the contralateral node.
It was not determined whether the selective accumulation of large dividing lymphoid cells from different sources in lymphoid tissue of different regions in recipients was due to an antigen recognition mechansim or was the result of two different populations of cells with different "homing" mechanisms. 
